Functional interactions within striatal microcircuit in animal models of Huntington's disease.
Mutant huntingtin (mhtt) causes loss of synaptic plasticity and selective degeneration of striatal medium spiny neurons (MSNs), a core pathological feature of Huntington's disease (HD). However, projecting neurons become dysfunctional in the very early stages, long before death and this dysfunctional state may contribute to disease. Interneurons appear to be more resistant to the effects of mhtt and play important roles in supporting the activity of projecting neurons. Therefore, early modifications in the plasticity or in the pattern of cortical and striatal interneuronal activity may also be a factor in the alteration of the corticostriatal pathway in HD. While new models of HD provide information on the onset of complex behavioral changes, the mechanisms underlying alterations of the striatal microcircuit and their role in HD pathogenesis are still unclear. As a consequence, despite the development of new compounds, no adequate treatment is so far available to stop or reverse HD. Electrophysiological studies provide crucial information on neuronal dysfunction and circuit changes that underlie or precede symptoms. Here we review recent papers in which HD models have been used to study various aspects of neuronal physiology of corticostriatal pathway. We will also discuss advantages and limitations of rodent models compared to primate models and current challenges of therapies aimed at rescuing striatal function in HD.